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摘  要 
 I 
 





对于稀土 Eu2+/Dy3+共掺杂 Sr2MgSi2O7 体系发光材料，采用不同的热处理工
艺改善长余辉发光材料发光性能，表明在 1300℃保温 3 小时后的发光材料的初
始余辉亮度 强；当 Eu2+离子浓度为 1.5mol%, Dy3+/Eu2+的摩尔比值为 3 时，可
获得较高的初始余辉亮度；使用不同的含镁原料在不同热处理条件下对发光材料




比值为 3、采用 4MgCO3·Mg(OH)2·5H2O 为含镁原料、助熔剂 NH4Cl 含量为 5wt%、
在空气氛中 1300℃热处理 3h 之后在 H2-N2 气氛 1280℃热处理 3h，得到的样品
的初始余辉强度为 2110mcd/m2，余辉时间超过 20h；在 Sr2MgSi2O7 基质中引入
不同含量 Ca2+离子可使发光材料的发射峰从 468nm 红移至 528nm,而引入不同含
量 Ba2+离子在 Sr-Ba 固溶范围内可使发光材料的发射峰从 466nm 蓝移至 436nm。 
在制备发光陶瓷釉的实验中，使用羧甲基纤维素钠（简称 CMC）可明显提
































































Sr2MgSi2O7:Eu2+, Dy3+ long afterglow phosphors were systhesized via 
solid-state reation method in this thesis. Based on the experiment, it was 
systematically discussed for the effect of rare earth ion concentration, the 
chemical structure of the host lattices, soaking temperature and holding time on 
the luminescent properties of the long afterglow phosphors. Moerover, the 
processing parameters for luminescence ceramic were also optimized. 
The results showed that soaking temperature and holding time have 
significant influence on the phosphors, and the highest initial afterglow 
intensity of samples were obtained with soaking temperature at 1300℃ for 3 
hour in carbon reducing atmosphere. The optimal initial afterglow intensity of 
the long afterglow phosphor was obtaind with Eu2+ ions were 1.5 mol% and 
Dy3+/Eu2+ molar ratio was 3, respectively. The properties of long afterglow 
phosphors with 4MgCO3·Mg(OH)2·5H2O and MgO as reagents were compared. 
It was found that the luminescent properties of long afterglow phosphors 
prepared with 4MgCO3·Mg(OH)2·5H2O, which were second step heat treated in 
H2-N2 reducing atmosphere, were better. The initial afterglow intensity of 
samples increased with the concentration of Ce3+ of 0.5 mol%. The orthogonal 
design was applied to improve the luminescent properties of Sr2MgSi2O7, the 
results showed that Sr2MgSi2O7 phosphors with condition that 1mol% Eu2+, 
Dy3+/Eu2+ molar ratio was 3, 1.5 mol% Ce3+, 5 wt% NH4Cl, 
4MgCO3·Mg(OH)2·5H2O as raw materials, first heat treated at 1300 ℃ for 3 
hour in air, second heat treated at 1280 ℃ for 3 hour in H2-N2 atomsphere, had 
the optimal afterglow properties. The initial afterglow intensity was 2110 
mcd/m2, and the afterglow time was more than 20 hour. The emission 
wavelength redshifted from 468 nm to 528 nm with the increase of Ca2+ doping 
amount in the Sr2MgSi2O7, but the emission wavelength blueshifted from 466 


















In the preparation of luminescent ceramics, the dispersion of ceramic glaze 
can be improved with CMC, the better quality of glaze surface can be achieved 
with 0.5 wt% CMC, the mill time of 20 min, distilled water as solvent. The 
phosphors in the second heat treatment process could loss the luminesence 
performance easily, but the loss of luminescence can be to minimize when the 
heating rate was 10 ℃/min and under carbon reducing atmosphere. In the 
preparation of decorative ceramic glaze, the luminescent properties of 
luminescent ceramics could not be affected when the content of fumed silica in 
the range of 0 wt% to 4 wt%, and 2 wt% fumed silica facilitated the 
implementation of the molding process. The luminescent intensity was 
increased with the thicker layer of the luminescent ceramic glaze. However, 
because of the convenience of the process implementation and the smooth 
surface of ceramics, the thickness of luminescent ceramic glaze was scroll 
wheel twice.  
Finally, according to the impact of the mechanism of afterglow properties 
in experiment, the last part of this paper paid attention to the influence of the 
crystal structure, energy band theory and chemical matrix on the mechanism of 
long afterglow luminescence.  
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